要 


中 


*0UDUSmulink/sStateflowU 0UUOUOO0D0 . 

*0UU Graphic Edition0 U stateflow diagram. 
*UD0UOUDUsStateflow block0UD0D SimulinkDU 0 . 
*UDUStateflow/SimulinkU UUOUOOO0O00D0 ， 
*UUsStateflow/SimulinkU 0 0 . 





过 : 站 站 上 站 站 Stateflowl 


”How Does Stateflow Work? 


[ UUDOO0USmulink/Stateflowll DUOUOOODODO 


Dialog 
Editor 0 


N 采 ” 


Generated 
Code 


要 由 DTerminology 


Stateflow Machine 

The collection of all Stateflow diagrams 

contained within a single Simulink model. 
Stateflow Block 

Ablock inside a Simulink diagram that 

represents Stateflow. one-to-one 
Stateflow Diagram or Chart Ce JErrcpmcr 


The Stateflow contents that are 
contained in a single graphical window 
and correspond to one Stateflow BlockK. 





UDUTDUUUstateflow 
creating a New Simulink Model 
and Stateflow Diagram 


* Type sfnew to open a new wrap 
Simulink model containing a 上 | 天 辐 量 基 中 本 二 二 遇 
Stateflow block 

* Alternatively, the Stateflow block 
may be found in the Stateflow 
Blockset of Simulink 






































Double click on the Stateflow 
block to open the graphics editor 






























































> sfnew 


The stateflow Graphics Editor 


克 。 Stateflow Diagram Name 
龙 


SET | WITH “ 
State Object 和 E 因 Susan Tpcb add He 
一 | | 
History Junction Object 。 学 硬 | 
一 到 
一 之 时 
onnective Junction Object 


1 
0 | 
Zoom Control 


(plus pressing the <space bar> 4 
performs a fit-to-view”) 有 [ 


Default Transition Object 

















Message Area Scroll Bars 





由 Ustateflovw 


Graphics Editor Menus 


导 站 站 人 at Usdl“ 


FE 忆 汪 mson 本 上 章 中 


es Help: Open the online help (HTML) 


Add: Create a new data or event object 
Tools: Open other Stateflow tools: Explorer， 
Finder, Debugger, Simulation Target 


Simulation: Open the Simulation Parameter 
dialog box, start a Simulation 


Edit: Copy, paste, and change the format 
(font, color, size, etc...) of selected objects. 


File: Save or print current model;i open a new 
model 


Eee 


Adding objects from the Toolbar 


Method 1: Drag a single copy 
请 |Stat (eft click on the toolbar object, then ieft 


FIE Ed click on the graphics editor palette) 


Method 2: Making multiple copies 
(Double left click on the toolbar objecti left click 
to place each copyi right click or Esc to stop) 





加 上 加 四国 国 攻 让 加 加 
Creating Transitions 


和 了 To ep 














Cr Tianagan 


1. Position cursor near source object 2. Drag the mouse to create 
so that the cursor becomes a crosshair. the transition. 


3. Release the mouse button at the 
destination object. 



































_Labeling Objects 


Er 1. Place the cursor over the ? mark 
T 王 and left click once. 

2 E (Transitions must be selected first 
by ieft clicking on them.) 

















熙 三 中 证 


2. When the blinking cursor 
appears, type the label. 
Labels can be several 


lines long,UOUDUDD 























Labels are edited in the same way as they are created. 





国 构 昌 攻 机 sw 


Resizing States 


1. Place cursor over a corner 
sr ofastateithe cursorwill 


em 二 become a bi-directional 
3 arrow. 


可 





2. Press left mouse button， 
then drag to appropriately 
resize the state. 

















3，Release the mouse button 


下 HHHHSkatehevHB 全 
Moving Transition Labels 


与 1 上 有 ai 有 LE 二 ” 


1. Click and drag the label 
of an Umselectedg 
transition. 























生 1 
叶 Ermes1 全 
1 


2. Move the outline box to AR 





the appropriate new 
position. 























中 Ustatetlov 


Shortcut Menu 
国 由 贺 晶 国 四 加 


* Used to customize 上 
the Stateflow Cinli 
diagram appearance. = 


Each graphical 
object and the 
overall Stateflow 
diagram (chart) has -是 
one. 


Can be applied to 
multiple objects. 


| 本 a_n | 


Shortcut Menu 


这 世 引 
Editi ng | Eopnw 


忆 SsE 


Fanmt See 下 国 硬 本 加 上 国 


总 [[ 吕 局 上 ES 村 三 | 二 局。 


一 Parallel or Exclusive 
State Or BoxX Decompnpsition 上 | 二 
X - 
于 Tupe 
_Maketonens < Grouped/Ungrouped 


FitTDWiew and Shown/Hidden 
号 BECE 吉 中 


由 
000000 | 


Open the objects dialog box 
Find 


户 [EPErtIEs 





出 上 本 昌 攻 和 sw 


人 加 中 四 时 


Lalcae 书 站 SIE ES LAI 
国 村 后， 口 [ 和 和 
FE 扩 br 当 辐 志和 于 Feolor 


From the Eda/sStiyie pulldown menu, the colors of states， 
transitions, labels, etc can be customized. 


DD1:Usingthe Editor 


Create this Stateflow diagram: 


ET 全 ) 


Pa 
臣 Ti 





中 Ustatetlovw 


Deflining Data and Events 


You must define data and events before a Stateflow 
diagram can be properly parsed. 


Use the Add menu to define a new data or event object; 
this will invoke the appropriate dialog. 


You will generally change 
the default name 


用 EL 
[1 


SEE [rearen5aaart =] 1mase 开 虞 加 | Trggar: [sa E 击 =] 


[abseggs' ErmakFcantrc 和 | addead Endobsaicad 


一 


和 和 和 和 和 和 和 入 
Properties Menu 


Fields will vary depending on the object selected (e.g. 
chart, state, transition，etc...) 


Property dialog boxes allow you to modify non-graphical 
Information about objects. 


All usercreated objects have property dialog boxes. 


人 menmalianm | 本寺 有 Fna on 
PE Inhan| 下 .im en_C Edit field 
Dee PH TS 三 Wi for label 


Hyperlink to 


documentation 人 网 HH Edit field for 
N description 
Po 一 


于 Caregj| HE ph | 


Hyperlinks back to | Sumcmr iaal 可 下 naaanplaior RH Fama_r 


the graphics editor 





UUDUDUDstateflow 
* Viewing Data and Events with the 
EXplorer 


Menus for adding, moving, and 
removing data and events 
The current 
selection 
Simulink is highlighted 











Data and events 
(Chart) defined within 
和 the current 
ET 
selection 


StatelSuostates AI open Simulink models which contain 


Stateflow blocks are listed here. 


Editing Data and Events with thne 
EXplorer 


To edit properties of defined data or events with the 
Explorer,， use the following mouse clicks: 


* Left click on data or events to see possible settings and 
change them (including the name). 


Double left click on data or events to open its properties 
menu. 


* Right click to see a short-cut menu. 


Note: DUODUOUODOOUODOO0ODDdgqata[ events 


* Data and events may be moved within the model by using 
Simple arag ama drop operations. 





过 : 下放 


Stateflow/Simulink Interfacing 
Simulink[] [] Data[] Events |[] Stateflow[] 有 


加 图 


Data inputs represent numerical values, the usual signal 
flow within Simulink. 

SimulinkL U triggerU UU Stateflow0 DU Event.DDUUD 
triggergs ] [] Stateflow chartll ,UDUDUUODOODODODO (Event). 


几 固 


* Data outputs are used as any other Simulink signal. 


* [] Stateflow diagramll jl U Event outputsl]0000D00 
Stateflow blocks[j Simulink0 [U triggered subsystems. 


Simulink Interface Inputs 


0 SimulinkU DUOUUOOU0OOOO0 
和 
FE Le 
了 [TCF IT La 
[RH 有 [总 时 天 0 有 开 人 所 于 请 帮 Us 人 :FEI 
[hazsPicaesc 
| 
Data is separated into different ouUt 可 ata1 下 
inputs and the port is specified 尖 
Ut 二 ata2 


心 Ut_ 皇 几 全 mt 上 


506pe| editornswact 可 这 心 册 t_ 生 几 关 站 让 站 
Te [au = 在 硬 可 





TDUUDUDUstateflow | 
Simulink Interface Outputs 


Her PPT 
二 机 1 


Im_ evemt1 


Im_evenmt 
Data and event outputs to 
Simulink originate as separate 
signals. You specify the port. 


What does Event Driven Mean > 


The Stateflow chart only executes when its 
triggering signal crosses zero. 


Suppose this is the 
continuous signal 
triggering a Stateflow 


block 
Integrator 





过 : 站 


What does Event Driven Mean > 


The Stateflow chart only executes when its 
triggering signal crosses zero. 


The Simulink solver determines 
the required time points for 


Simuljation. 
Integrator 


What does Event Driven Mean? 


The Stateflow chart only executes when its 
triggering signal crosses zero. 


At times of zero crossing the 
Stateflow block executes. 


Integrator 


The Stateflow block executes as a resultof another signal. 





呈 硬 厅 盯 区 帮 攻 和 sw 


中 USimulink | [| Events 


二 
和 上 


久 | 朋 总 审 二 二 让 号 二 让 加 jj 本 世 FE 由 二 隔 品 | 站 也 


Blocks with outputs Step Functions Pulse Generators 
that cross zero, 


Set na Value ,01) 


“加 Manual switch between 


HandleGraphic Callback zero and one 
to a Constant Block 


Demo Model 


Create a model that determines whether there has 
been an even or odd number of zero-crossings. 


瑟 ER ET TIGI 
下 中 生 Wiser 己 cea 一 T5adr 
| 呈 | 若 加 莹 请 而且 人 


[| 









































Set Max step size to 1e-4 


oddeven 





过 : 站 亲 避 本 


JU a2:Toggle Switch 
JUD0ODODUtoggle switchl StateFlow[] 中 : 
4 = [10UUstates]| [Itransitions|] [| [中 statesl] | 


*UUOUOUOUOOO0O00000D00000000000 
* [0000datainputsljl0dataoutput.DDDODUDO 
加 多 攻 


-UUD0U0U 400 
UUU0O004 和 0 pulse 


generator 








_Solution: Toggle Switch 


1 Hg 了 EC 所 
芭 加 学 生生 格 : 二 下 












































> toggle swtch 


由 Ustatetlovf 


The 5 Debugger 


Global break TITTT i ao Current 
points 本 二 execution 
status 


Simulation 2 
control buttons 厂 Rankeraf 三 DR 


S controls 
全 了 是 [ET Rs 
三 Eapcanlrc 一 必 E 站 到 着 于 辣 Sma 和 as 一 .CCnTEbEga 


网 晤 上 吕 了 SEA 二 二 Th TH 


Error checking 


[Chenaaerem LEE 二 FDCHetiH3d 册 0D Display 


隐 呈 下 信 时 options 
.0 


Display 

Window 
Command line 
evaluations 


Chart Update Methods 


U3U0000 


.Triggered or inherited -The Stateflow block is 
triggered by Input events or updates as its 
Inputs change. 


.Sampled -LUUU0D0UUStateflow block. 


. Continuous -UU SimulinkU U integration step0 
册 DUUDStateflow block. 


Chart Properties 
dialog box 
graphic editorb ) 





国 加 四 上 国正 国 国 国 EEState 二 ww 加 


Triggered / Inherited Updates 


*。 Input triggers cause the Stateflow diagram to be 
evaluated. 


Zero crossing detection 
on the input signal 
causes updates 


。 When no Input events exist, the block inherits its 
updates from the blocks that pass in signals. 


Updates to these 
blocks cause a 
Stateflow update 


Sampled Updates 


The Stateflow block acts as a discrete block updating with a 
uniform sampling rate independent of the blocks that pass in 
Signals. 

上 ID1 避 加 村 | 站、 月 必 二 和 二 相国 大 二 | 


站 二 ea Shasg 上 哺 sTirng sdh SamnsEnk iD 
站 ERRHE | 全 本 上 PHNT 


曾 本 ae her 让 hai ii 下 让 





> Sanpl ed updates 


有 硬 困 盯 区 帮 攻 和 wwi 


” ”Continuous Updates 


The Stateflow block is evaluated at each Simulation integration step， 
like all other continuous blocks, e.g., gain, integrator. 

cana_ugdaher | -| 百 〗 霹 中国 ie 

ia 

几 OO 芝 国 上 芝 本 芝 袜 二 卫 


4 
和 后 证 局 LU 二 朋 读本 全 
Di 二 Ed [aaa TI 
六 LUEE ESiTOsD 且 吉 是 下 所 下 二 EEh 地 站 a 二 二 EL 


夏 Emscule lee| iaeann jj Esccnraa 
媳 uacer break 站 Dnchearse Edioc 六 aoc 


六 cont_updat es 


Eee 
“Exercise 3: Automatic Toggle 


Modify your previous example to toggle 
automatically (without a triggering event) and 
verify that your output resembles your previous 
outputs. 


Hint: Change the chart update method and delete 
the input event using the Explorer. 


Bonus: Explalin why the output using this update 
method is different from that obtalined using 
explicit event triggering. 





过 : 站 


”” Solution: Automatic Togdgle 
arm 
的 人， 际 半 -相让 汪 - 


[= EE |= 忆 


PT 


ee 


站 Utsn1 


[下 saeslhe ierneaih Chat 直 Frmaliacran 
[Eeearcens Ereakcrni 1 间 nzaase Ed [Lachas 


> auto toggl e 


Summary 


* Working stateflow Blocks are built by drawing 
graphical objects with the graphics editor and 
defining non-graphical objects with menus. 


* Stateflow Blocks are event driven which implies 
that a triggering signal must cross zero before 
execution will occur. By selecting continuous Or 
sampled update methods Impliclt events are 
generated from Simulink to execute the Stateflow 
Diagrams. 


* Stateflow Diagrams are built with a number of 
different tools all of which communicate 
Information to the data dictionary. 





